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Calendar 


FOR THE 20th century: 
Follow down its column to the desired month, 


table. 


al 2 3 4 
St. Or 7 9 10 

alah we as} Wh aS 
m6 7S} TG} 20 21 
22 23 24 25 26 27 
28 29 30 31 32 
Ba, St! 35 36° 39" Be 

39 4o 41 4a 3 
44 45 46 AT 48 4g 
5O 5 See 53. Sumas 
56 57 Bea oo 60 
61 62 63 64 65 66 

67 68 69 70 71 
e633 faa ydew offi 
te 79 80 81 82 83 
84 85 86 87 88 
89 90 91 92 93 94 

95 96 97 98 99 
Jan 1 2 3 4 5 6 qf 
Feb 4 5 6 i 1 2 3 
Mar 4 5 6 4 1 2 3 
Apr ff 1 2 3 4 5 2) 
May 2) 3 4 5 6 7 au 
Jun 5.) 620° Te =i oe 
Jul if, 1 2 §  & 6 
Aug 3 4 5 6 ith 1 2 
Sep 6 Ti. 4a are 
Oct 1. 2° 9.0 eee 
Nov 4 5 6 T 1 2 3 
Dec 6 7 2 22 3s 
dein skein afk Ff sh 2 3 wh & 6 
Feb, leap year 3 4 5 6 7 ce vey) 


find the year at the top of this 


noting the exceptions for January and February of leap 
years; the number shown for that month indicates the 


corresponding calendar on the facing page. 


For the 


months of February, April, June, September, and November, 
delete the surplus days at the end of the month. 

In this century, every year divisible by 4 is a leap 
year. Thus, the year 2000 will be a leap year, and it 
falls in the first column of the table. 


can be programmed as computer output, making a 


|The table above, as well as the 7 month nee | [eal 


| nice demonstration souvenir. 
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THE STANDARD DATA ENCRYPTION ALGORITHM 


by Harry Katzan, Jr. 
Petrocelli Books, 1977, 134 pages, $12. 


Security, privacy, and confidentiality are currently 
hot topics. One way to safeguard information is to 
encipher it--a task not well understood or performed by 
amateurs. Not only can the task be bungled (leading to a 
false sense of security) but if done badly can consume 
inordinate amounts of CPU time. For many such reasons, 
plus the advantages accruing from standardization, the 
National Bureau of Standards has sought, certified, and 
promulgated a standard encryption algorithm (intended to 
be implemented in special purpose hardware). The details 
of the logic of the NBS algorithm constitute the subject 
of this book. 


Inasmuch as the NBS standard was published January 15, 
1977, a book appearing in 1977 to explain it ought to find 
a lively market. aa 


But not a book as hastily rushed into production as 
this one. While it might be possible to unravel the 
details of the algorithm from this book, the task would 
be far easier if one consulted the NBS document itself 
(Data Encryption Standard, FIPS Publication 46, U.S. 
Department of Commerce) or one of Herb Bright's papers 
("Cryptography Using Modular Software Elements," in the 
Proceedings of the 1976 National Computer Conference, 
AFIPS Volume 45, pp. 113-123) or IBM documents on the 
subject (IBM is the primary vendor of hardware for the 
NBS algorithm). 


This book begins with a discussion of the problem 
of safeguarding information (if you weren't aware of the 
-problem, you wouldn't be reading this book). Then 
follows a chapter on elementary cryptography, about at 
the level of the Sunday papers, or General Mills' magic 
decoder ring (except for two paragraphs on Lester Hill's 
landmark work on the application of simultaneous linear 
equations to cryptographic work). 


It is a poor book, rushed into print to beat out 
potential competitors (the spellings "permuted" and 
permutted" are used with equal frequency, dozens of 
times). It may indicate, however, a potential market 
for a more careful treatment of the subject. It works 
out here to over 20¢ per useful page; at that price, no 
published book can compete with copying machines. 
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VERTEX NUMBERING 


Te 8 vertices of a cube are numbered from 1 to 8. 
Each of the 12 edges is then assigned a value which is the 
absolute value of the difference between the vertex numbers 
at its ends. The sum of the edge numbers varies with the 
ordering of the vertices. 


With the scheme shown here for ordering the vertices 
of the cube, we want the sum of the absolute values of: 


A-B B-C Cc -D D-A 

A-E B-F Cc -G D-H 

E-F F-G G-H H - E, 
This sum could be 28 (numbering the vertices 12345678) or 
it could be 44 (with the numbering 16378542). Larger 
or smaller sums may be possible. It should not be 


difficult to find the largest and smallest possible sums, 
inasmuch as there are only 2520 ways in which the vertices 
of the cube can be numbered from 1 to 8 


When the problem is extended to a dodecahedron, 
however, it becomes more interesting. A regular 
dodecahedron has l2 faces, each a regular pentagon; it 
has 20 vertices and 30 edges. 


The following is suggested as a scheme for ordering 
the vertices. Select one face and letter the five 
vertices A, B, C, D, and E. Position the dodecahedron so 
that that face is uppermost. Then letter the vertex 
directly below A as F, and letter the vertices around the 
equator from F through 6 (thus there will be edges AF, BH, 
CJ, DL, and EN). The vertex just below © becomes P, 
and the bottom pentagon is lettered from P through T, 
so that there are edges OP, GQ, IR, KS, and MT. 


What ordering of the numbers from 1 to 20 on the 
vertices will produce 


maximum 
b) minimum 


sums of the edge values, where each edge's value is the 
absolute difference of the vertex numbers at its ends? 


PROBLEM 226 
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NUMBER TRIVIA 


<< 
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Binar Gorriculs “um 


by Sohn Motil 


There “s atime for reursion anda time for iteration e 
a time for top-down and « time for bottom-tp 
a time for software and a time for hardware. 
a timefor batch processing an for teme sharing 
a time fer the theoretical and also the practical 
“ timefor efficiency and atime for beatty 
a time for micro-machines and also monster-machines 
a timefor data structures and also program structures 
atimefor trees and atime for bits 
atime jer analysts anc a time for syn thesis 
a time for privacy and « time for sharing 
“a time for speed and atime for space 
a time for inite-state automata and also Turing Machines 
a time for roof and a time for intuition 
a time for the past anda timefor the future. 
a time fpr cdeterminism and a time fer obability 
atime for the instantaneous and for the sequential 
a temefor broad surveys anda time for deep research 
a time for compilers and atime fer int ters 
‘a place for early binding and a place for late binding 

atimefor fortran and a time fer lis 

a timefor flowcharts and a time efor pseudocode 

a time for people and a time efor machines e@ 

a time for ‘logic and a time for engineering 

a timefor economics and a time fer prysics 


but, there is no time for the GOTO, 


nite and theres a time for : 
pushes and atime or pops 

a time for COS a f and a tione for expanding 
atime to sort anda time to randomize 

atime to search and a time tohide ? 

atime to enter and atime to exit 

a time for series and a time for parallel 

a tome for special purpose and « time for general (purpose 
a time fer féxed word lengths and a time fer variable lengths 
a time 5 aa i ax and a time for post fx 

atime fer the “while and a time for the ‘until’ 

a time for induction and a time jor deduction 

a time €o mer Ge and a time to partition 

a time fer voltage and attme for current 

atime to call by name and atime to call by value 

a time to prrse anda time NEE 

a time for analog and a time for digital 

a time for static (binding erallocation) and also dynamic 
a ttmefor Roms anda time for Rams. 

a time to peck and a time to poke 

atime to think and atime torun 

a teme for IBM and atime fr everyone else 

a time to buy and a time to sell 

a time for micros and a time for MACTOS ? 
and there's a time 

fer all good things 


to come fo an end. 7 


@aete 
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Congestion e@ 


Nine markers start on cell OO in the accompanying 
diagram. At the time of a move, each marker advances 
a specific number of cells: 


Marker A advances 19 cells 
23 


U“mOQwhoawW 
1S) 
| 


For example, if marker B is on cell 17, it will move to 
cell 40 at the time of a move. The diagram shows where 
the markers will be after ten moves. After 


19 x 23 x 29 x 31 x 37 x 41 x 43 «x «AT Ox «O53 
moves, all the markers would again fall on cell OO. 


Actually, all the markers will be on cell 00 after 97 moves, 8 
and any multiple of 97 moves thereafter. 


It is reasonable to suppose that some congestion 
(say, 5 or more markers) will occur on some cell at other 
times, and it should be possible to calculate when and 
Where this might occur. We might make this into a real 
computing problem with the following perturbation: when any 
marker falls on a cell numbered 80 or higher, it is to move 
one more cell higher. Thus, if marker J moves from cell 
38, it would normally go to cell 91, but the extra rule 
moves it to cell 92. 


PROBLEM 227 


With this new rule, find the move number and cell 
_number whenever any move puts 5 or more markers on one 


cell. 


CONGESTION 


i fise sas] | [sai ei 
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Problem solution 


More information on problems 218 and 223 (Fun With 
Equations) is furnished by Herman P. Robinson, Lafayette, 
California. 


For the equation 
Axe + x®° +x-1=0 


we start with A= 1, find the positive real root, multiply 
that root by some factor F, and replace A by the product 
of F and the root. The process now repeats, and will 
converge. Problem 223 was to find the relation between 
the F values and the convergent roots. 


Mr. Robinson writes: "After many iterations of the 
equation the coefficient of x will be, say, C. Let the 
root be x, and multiply it by F giving xF, the new C. 

But since the iteration has converged, the equations must 
be the same, or C = xF, Then 


Px! + = Bese eth ctal a (O),, 


The single positive root of this equation furnishes the 
answer to problem 223. When F = 1 we can factor out ; ¢ 
the root x = -1, leaving 

x3 - x? + 2x -1= 0, 


The only real root of this equation is: 


173 r 1/3 
ype (1/3) |(a1/2) i (3/21N63] + (2/3)| (24/2) z (3/2 6s] 
= 56984 02909 98053 26591 13999 58119 56864 88397 97439 12894 
"Most of the list of x vs F on page 10 (of issue 58) 


is good to only 5 or 6 digits. A corrected list is 
attached." 


043840 34211 
238926 46413 


236088 75874 
234123 25604 


x 

261803 39887 
061175 28184 
59050 66741 
56984 02910 
253950 22822 
251737 37437 
250000 000090 
248573 30424 
047365 52088 
244579 85267 
32634 85056 
228257 46212 
019766 34774 
216835 26952 
211491 37030 
209721 93827 
08215 49047 
206567 19654 
205539 35833 
04669 83392 
203136 38846 
202640 94152 


aw 


ee 
EME) tal GS) Gal SP Gn) 8 C8 HS) CIS) 
AN ww 


100 

500 
1000 
5000 
10000 
20000 
50000 
100000 
200000 
1000000 
2000000 


Problem number 25 (The Four Subroutines) appeared in 
issue No. 9. There are four subroutines given, each of 
which outputs a stream of non-decreasing integers, one 
integer per call of the subroutine. The four subroutines 
are independent of each other. The output of all four 
of the subroutines is to be written out to tape in 
ascending order with no duplicates. 


Gary Laughton, of the University of California at 
San Diego, furnishes the flowchart given here. The 
four subroutines are each called once, furnishing numbers 
Called A, B, C, and D. The word called OUT is set to 
zero. The logic of the merge then begins at Reference 1 
of Mr. Laughton's flowchart. 


The problem also called for a test procedure. Mr. 
Laughton suggests the following: 


Arrange to have subroutine A generate odd 
numbers, starting with l. 

Have subroutine B furnish powers of 2, 
starting with 2. 

Let subroutine C generate the Fibonacci 
sequence, starting with 1, 1, 2, 3,... 

Let subroutine D generate squares, starting 
with 1. 


The output stream should then begin 1, 2, 3, 4, 5, 7, 8; 
©), slits asi The sum of the first 25 numbers in the 
output stream should be 456. 


Problem Sorution 


The Overwhelming Majority 
Of All Computer Programs 
Are Run Less Than Once 


~—-Kenneth Boilen 
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For The Kiddies 


The pattern shown below is a familiar puzzle; 
namely, to find the buried names by tracing patterns 
horizontally or vertically or diagonally through the 
seemingly scrambled letters. There are 35 names of 33 
notable people in computing in this pattern. It is 
mildly amusing to trace out the 34 names in addition to 
the one that has been highlighted. 


vhs 


Ut > SDODU SIMA MOMRN EW OD Hp es 
Wa 


Bieegee ae Oe EO bee a On 


eee COM EN SW a Ne 
pat | 


4 
AHEMOUKHDAZNAHDHAMYMHBOQWMYAUA 


oo 


7 


NOKDWxHOOR ZEUS MDH NNROOMNDQy= 
PE MSM SANKN GERAD EP YBHAZQHNHHVNG 
HAOGSUMrSEHSITrQQamanyAgazwaoY 
SMASDWCOHHOr>rWUWrWSeCqCHONMYVAQAUZzZYVO 
PCY EZNTHAAMONYMVAS EP K Ese 
KHDOrPHOKHQSMHAHMOQH=mAODPZax 
SMEQuMNNrNAMAHNADWOPrA SV SMH 
NQNHKDQUHNORASTGCHOMAUYUVGKH 
QMO ZSHRSETDONWONS HENCE AA 
HNBAQOrPOmSeADMrHQOrmyawAaKN 
PrHAMUKHOQZHEHM=EWmCGuUnNnHrtougday 
MAHKH IA GDHUOHKHAWAZM> ONS 
MH D> > eM MEDIAS MMPAxr rod 
AP PU SHRP OQ MOR PEDHAAHAReEKdHGd 
KU r>DWrURUesr>Cete kt ry GCDHHZQMON 


WHORGEARZHCONUOZHWKAN 


’ The pattern shown is the output of one run of a 
program written by Associate Editor David Babcock. His 
Fortran program for this problem will be reproduced next 
month. It is nicely parameterized to produce patterns: 
of: any specified size to include any specified words (if 
those specifications can be met). The resulting patterns 
are fairly simple (all the hidden words lie on straight 
lines, and they seldom cross each other). All letters” 
not used by the hidden words are selected at random. 


With the same pattern size and the same hidden words, 
any number of different patterns can be created. Thus, 
for example, at Christmas time a unique pattern can be 
made for each child in a class, with all the Christmas 
words (SNOW, SANTA, SLEIGH, etc.) hidden. 


Even with the restriction that the hidden words 
lie along straight lines, the patterns could become much 
more complex by arranging to have the words intersect, 
as the nine words do in this pattern: 


RPDCHRISTMAS 
DELVESAUFRQM 
OFEARBKASWTY 
EQMDIBTLAWEFEF 
SSTYNGECNROS 
HLMAGILHTAMB 
TPCNGFERADFH 
IFWHETHRWRLQ 
GNWONSSMBKRH 


And finally, if the hidden words were allowed to go 
around corners, the resulting patterns could become quite 
challenging. We would welcome other programs that 
produce such interesting patterns. 


GSNZ NOWTIS HiNNH HOSOUD swooud 
SaMIIM TISHS ASMSNH TIIO SAXOVA 
SUPANTUM AVHS UaddOH UALSHNYOd WOOOMVE 
NOSLVM TTSMAN HLIYATIO“ LYaYOe aADVAAVE | 
NNVYWAANNOA  NaMOVYOOW SONILSVH Vabsuria THYGNY 
ONTUOL XTHONVWA DNIWNVH AUVO NaXIV 


ZLIAILS SOVIGAOT  aDUHENENUD ZLIOHHONE vay 
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PROBLEM 228 


Computing M ose 
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